Balloon Sizer for International Planetary Probe Workshop Short Course, Bordeaux, June 2007
Ralph D Lorenz, JHU-APL

Enter Parameters in Yellow. Successive lines are iterative calculations - should converge to final answer
Atmospheric Parameters for 8, 60km noted here - refer to second sheet for details at other altitudes

Helium Balloon

Floating
Mass

kg

80,00
163,61
225,35
208,13
199,80
195,74
193,76
192,78

Envelope Ambient

Areal
density
kg/m2

0,20
0,20
0,10
0,10
0,10
0,10
0,10

Molecular

28,00
28,00
28,00
28,00
28,00
28,00
28,00

Buoyant Gas
Molecular
Weight

2,00
2,00
2,00
2,00
2,00
2,00
2,00

0,18
0,18
0,18
0,18
0,18
0,18
0,18

478,63

978,86
1348,23
1245,22
1195,39
1171,11
1159,23

Balloon

Ambient Density Vol Required Dia

m

9,69
12,30
13,68
13,32
13,14
13,05
13,01

Hot Air Balloon (assumes single wall, so main Delta-T is from ambient to envelope)

Floating Ambient Ambient

Mass
kg

80,00

99,34
109,82
116,45
120,98
124,23
126,64
128,46
129,87
130,97
131,83
132,52

60km - .3160km - 77

2,60
2,60
2,60
2,60
2,60
2,60
2,60
2,60
2,60
2,60
2,60

85,00
85,00
85,00
85,00
85,00
85,00
85,00
85,00
85,00
85,00
85,00

2000,00
2000,00
2000,00
2000,00
2000,00
2000,00
2000,00
2000,00
2000,00
2000,00
2000,00

Heat Transfer
Density Temperature Heater Power Coefficient
8km - 3.9 8km - 84K W

1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00
1,00

Balloon Dia

7,85

9,74
10,77
11,42
11,87
12,18
12,42
12,60
12,74
12,84
12,93

Envelope
Areal
density
kg/m2

0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10
0,10

Envelope
Mass

kg

58,99
95,01
58,79
55,76
54,27
53,53
53,17

Envelope
Mass

kg

19,34
29,82
36,45
40,98
44,23
46,64
48,46
49,87
50,97
51,83
52,52

Gas Mass
kg

6,15
12,59
17,33
16,01
15,37
15,06
14,90

Delta-T

10,34
6,71
5,49
4,88
4,52
4,29
4,13
4,01
3,92
3,86
3,81

Tankage
Specific
Mass
kag/kg

4,00
4,00
4,00
4,00
4,00
4,00
4,00

Volume
m3

252,85
484,14
654,12
779,78
874,38
946,76
1002,90
1046,90
1081,69
1109,38
1131,53

Tank Mass Delivered

(jettisoned) Mass

24,62
50,34
69,34
64,04
61,48
60,23
59,62

Delivered
Mass

80,00

99,34
109,82
116,45
120,98
124,23
126,64
128,46
129,87
130,97
131,83

110,77
226,54
312,02
288,18
276,65
271,03
268,28

DT opt

2,42
2,42
2,42
2,42
2,42
2,42
2,42
2,42
2,42
2,42
2,42

Dia Opt

16,22756
16,22756
16,22756
16,22756
16,22756
16,22756
16,22756
16,22756
16,22756
16,22756
16,22756

Power/unit
area

10,34109
6,706492
5,487429
4,880792

4,52211

4,28858
4,127011
4,010535
3,924079
3,858516
3,807988



	Balloon Calculator

